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DETAILED ACTION 

Election/Restrictions 

1 . Restriction to one of the following inventions is required under 35 U.S.C. 121: 

I. Claims 1-26 and 34-43, drawn to digital compensation, classified in class 
455, subclass 63.1. 

II. Claims 27 and 28, drawn to digital compensation in a particular mode, 
classified in class 455, subclass 435.2. 

III. Claims 29-30, drawn to adjusting DC levels according to seperate 
minimum readings, classified in class 455, subclass 303. 

IV. Claim 31 , drawn to adjusting power levels of I and Q signal components 
individually, classified in class 455, subclass 305. 

V. Claims 32-33, drawn to adjusting phase difference in I and Q signals, 
classified in class 455, subclass 276.1 . 

The inventions are distinct, each from the other because of the following reasons: 

2. Inventions I, II, III, IV, and V are related as combination and subcombination. 
Inventions in this relationship are distinct if it can be shown that (1 ) the combination as 
claimed does not require the particulars of the subcombination as claimed for 
patentability, and (2) that the subcombination has utility by itself or in other 
combinations (MPEP § 806.05(c)). In the instant case, the combination as claimed 
does not require the particulars of the subcombination as claimed because the 
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combination does not state specific functions of the digital baseband transmitter as the 
subcombination does. The subcombination has separate utility such as selecting and 
initializing a particular communication mode, determining the phase difference between 
I and Q components by comparing the power level with a previously determined power 
level, deactivating a signal component to determine a power level of another signal 
component, and determining a separate minimum detected reading of two signal 
components. 

3. Because these inventions are distinct for the reasons given above and have 
acquired a separate status in the art as shown by their different classification, restriction 
for examination purposes as indicated is proper. 

4. During a telephone conversation with Scott Wolinsky on 6/10/2005, a provisional 
election was made with traverse to prosecute the invention of group I, claims 1-26 and 
34-43. Affirmation of this election must be made by applicant in replying to this Office 
action. Claims 29-33 are withdrawn from further consideration by the examiner, 37 
CFR 1 .142(b), as being drawn to a non-elected invention. 

Claim Rejections - 35 USC § 102 

5. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 
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6. Claims 1, 2, 7-10, 14, 15, 20-23, 34, and 37-40 are rejected under 35 

U.S.C. 102(b) as being anticipated by Mo et al. (US 2004/0219884). 

Referring to Claim 1, Mo teaches a digital baseband (DBB) transmitter comprising: 

(a) an analog radio transmitter 1 6 (fig. 1 ); 

(b) a plurality of digital compensation modules 40 and 44 (fig. 1); 

(c) at least one digital to analog converter (DAC) for interfacing the 

digital compensation modules with the analog radio transmitter 46a and 46b (fig. 1); and 

(d) at least one controller in communication with the analog radio 
transmitter and each of the digital compensation modules, wherein the digital 
compensation modules correct radio frequency (RF) parameter deficiencies that occur 
in the analog radio transmitter (see paragraph [0026]). 

Referring to Claim 2, Mo also teaches 

(i) a power amplifier 15 (fig. 1); 

(ii) a modulator 216 (fig. 2); and 

(iii) a power detector 228 (fig. 2). 

Referring to Claim 7, Mo also teaches a digital pre-distortion compensation 
module having two signal inputs including an in-phase (I) input and a quadrature (Q) 
input, the DBB transmitter further comprising: 

(e) a low pass filter (LPF) 128 and 130 (fig. 2) coupled to each of the I and Q 
inputs of the digital pre-distortion compensation module. 

Referring to Claim 8, Mo also teaches each LPF is a root-raised cosine (RRC) 
filter (see paragraph [0040]). 
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Referring to Claim 9, Mo also teaches the digital compensation modules include 
a digital direct current (DC) offset compensation module having two signal inputs 
including an in-phase (I) signal component and a quadrature (Q) signal component (see 
paragraph [0045]), the analog radio transmitter includes a modulator prone to a carrier 
leakage deficiency, a minimum detected reading associated with each of the signal 
inputs is determined, first and second DC offset compensation values are determined 
based on the minimum detected readings, and the digital DC offset compensation 
module is configured to eliminate carrier leakage associated with the modulator by 
adjusting the respective DC levels of the two signal inputs based on the first and second 
DC offset compensation values (see paragraph [0046]). 

Referring to Claim 10, Mo also teaches a modulator having a local oscillator (LO) 
frequency at which the minimum detected readings are determined (see paragraph 
[0008]). 

Clams 14, 15, and 20-23 have similar limitations as claims 1, 2, and 7-10. 
Referring to Claim 34, Mo teaches an integrated circuit (IC) for processing 
signals input to an analog radio transmitter, the IC comprising: 

(a) a digital pre-distortion compensation module 44 (fig. 1); 

(b) a plurality of digital compensation modules 40 and 44 (fig. 1 ); 

(c) at least one digital to analog converter (DAC) 46a and 46b (fig. 1) for 
interfacing the digital compensation modules with the analog radio transmitter; and 
(d) at least one controller in communication with the analog radio transmitter and each 
of the digital compensation modules, wherein the digital compensation modules correct 
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radio frequency (RF) parameter deficiencies that occur in the analog radio transmitter 
(see paragraph [0026]). 

Claims 37-40 have similar limitations as claims 7-10 

Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 3-6, 11-13, 16-19, 24-26, 35, 36, and 41-43 are rejected under 35 U.S.C. 
103(a) as being unpatentable over Mo in view of Wright et al. (US 6,313,703). 

Referring to Claim 3, Mo does not teach also teaches a temperature sensor for 
monitoring a temperature reading associated with the analog radio transmitter, and at 
least one of the digital compensation modules is activated in response to the 
temperature sensor. Wright teaches a temperature sensor for monitoring a temperature 
reading associated with the analog radio transmitter, and at least one of the digital 
compensation modules is activated in response to the temperature sensor (see col. 30, 
lines 50-62. Therefore, it would have been obvious to one of ordinary skill in the art at 
the time the invention was made to provide the teachings of Wright to said device of Mo 
in order to better correct RF parameter deficiencies by considering more conditions. 

Referring to Claim 4, Wright also teaches a bias current sensor for monitoring a 
bias current reading associated with the analog radio transmitter, and at least one of the 
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digital compensation modules is activated in response to the bias current sensor (see 
col. 37, lines 39-49). 

Referring to Claim 5, Wright also teaches a memory for storing a plurality of look 
up tables (LUTs), wherein one of the LUTs is selected for use by the digital pre- 
distortion compensation module in response to the temperature reading monitored by 
the temperature sensor (see col. 16, lines 55-67 and col. 17, lines 1-5). 

Referring to Claim 6, Wright also teaches a digital pre-distortion compensation 
module having two signal inputs including an in-phase (I) signal component and a 
quadrature (Q) signal component, the power amplifier is prone to a linearity deficiency, 
and the digital pre-distortion compensation module is configured to distort the phase 
and amplitude of the I and Q signal components based on gain and phase 
characteristics of the power amplifier stored in the selected LUT, such that the power 
amplifier generates a linear response rather than a distorted response (see col. 16, lines 
55-67 and col. 17, lines 1-5). 

Claims 18, 19, 35 and 36 have similar limitations as claims 5 and 6. 

Referring to Claim 1 1 , Wright also teaches a digital amplitude imbalance 
compensation module having two signal inputs including an in-phase (I) signal 
component and a quadrature (Q) signal component, the analog radio transmitter 
includes a modulator prone to an amplitude balance deficiency, and the digital 
amplitude imbalance compensation module is configured to adjust the power level of 
one of the I and Q signal components, such that the power level of each of the I and Q 
signal components is the same (see col. 25, lines 1 1 -21 ). 
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Referring to Claim 12, Wright also teaches a digital phase imbalance 
compensation module having two signal inputs including an in-phase (I) signal 
component and a quadrature (Q) signal component, the analog radio transmitter 
includes a modulator prone to a phase balance deficiency, and the digital phase 
imbalance compensation module is configured to adjust the phase of the 1 and Q signal 
components, such that the phase of each of the I and Q signal components are 
orthogonal to each other (see col. 25, lines 21-34). 

Referring to Claim 13, Wright also teaches a modem for generating in-phase (I) 
and quadrature (Q) signal components which are input to each of the digital 
compensation modules, the DAC and the analog radio transmitter (see col. 8, lines 10- 
14). 

Claims 16, 17, and 24-26 have similar limitations as claims 3, 4, and 11-13. 
Claims 41 -43 have similar limitations as claims 11-13. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Eugene Yun whose telephone number is (571 ) 272- 
7860. The examiner can normally be reached on 9:00am-6:00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Vivian Chin can be reached on (571) 272-7848. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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Examiner 
Art Unit 2682 
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